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TEST RESULT
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Heavy Metals Test - Restriction of Hazardous Substances Directive (RollS), 2002/95/1.C
G g 0 - S R B 0] W 0™ i (P04 4 Ol T v s ] R SeAT R i 454 ) . 2002/95/EC

Compounds Tested item {mg/lig)
{45t i3 H (melkg) RollS' Limits{mg/ke)
1 RolIS® 2l L8 i A B (mgkeg)
Lead (Pb) N
THP) 5N — N e = s
r»:Il.eruur}r (Hg) ND 1000
A(Hg)
Cadmium (Cd)
i) ala i :
Chromium V1 {Cr V1) .3 s
e (Cr (V) Megalive Megalive B
Tested Item Conclusion
il H ik
1) Bottle Opener Keychain (Metal Bottle Opener Part) |, shiny PASS
nickel{silvery metal) il it
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Mote /T
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Test Methad ¢ M85
Wl Chemistry Tests — Relerence to IEC 62321 Gd.| {TCH B9SCDY), “Eleetrotechnical Prodocts- Determination of Levels of Six Regolisted
Substanecs™ SHESE L - B0 IEC 62321 Bd 1 (TCH LSOOV Y 00T 00 000 [ i e T S 0 s P e
. Lead (PR and Coadmivm (Cdy; The sample is comminuted and digested with seid miziores, Phf Cd coments are determined with 1ICP-0HES
technique. (Chapter 8, 9 & 11
RN R TR 8 S T o S T I et R IR T e S @ R i A PR R AR R L
i, Mereury {Hgh: The sample is comminuted and digested with acid mixauncs, Hyg eontent @5 determined with ICP-OES, ICP-MS or AASVGA
technique, (Chapter 7)
PrERI OF S U ot SV e e o T T2 e et g il R S 1 S AR TR LS R SRR L S R R B R
BN (HET A
111, Chromium (VD (Cr VI i
Ao Metal: Qualitative method For the presence of hexavalent chromium on metal surfoee on “Test for the presence of Hexavalent Chromium
(Cr (V1) in colouriess and eoloured comosion-protection coatings on metals”, The presomee of hexavalent chromium s indicated by the
formation of a red 1o viold color. The methad 5 applied in wm o 1) ontreated surfoee; 23 surlace got by gently subbing o serateh
possihly reduced chromate surfiee but withoot completely removing the whole coating layer; 3) surface got by foreibly seratching into
the deeper layers, even reaching the substrate. The sample 15 further verified by boiling witer extraction method of the result of spot st
shows shead 15 negative o uncertain. {Annex )
skt el s AT R A e N A AT (b D B e i (O v (BT o WO e -
o RS R 1 RN R 20 SRS, BL R L L SRR AL 2L I
B O 1 8 1R e A R i 1 T R L B e P PR R PR L Y o T
L. A B
B, Polymers & Electronics: The sample is comminuted and digested with alkaline mixtuses, Chromism VI content is determaed with UV-
VIS spectrophotometer. {Annes C)
BN - B AR S, AR RTINS AR AT . (B O
iV, PBRsand PROEs The sample extragted by appropriate solvent is wed for extretion and quantified GO-MS. (Annex A)
LGRS TR L - SR L. O A

Remark § #il:

1. For Chromium V1ol a metal composite sample by wet chemistry, each individoal metal component was tested,
TR Rl i e | N ot 1183 GO Lot 1 1 e v i L S

2. Megative means hexavalent chromium on the tested areas docs not be detoeted ol the tme of westing,
T 51 M e s T M0 o T T % Al Y

3. Posilive means the presnce af hexavalent chromium on the tested arca. 1 the it result s positive, that means the Co(V T concemrsion detectod in
the spot-test _r.utmmn is equal toor grenter than | mgfkg or if use boiling-water extraction, the coneentration is equd W or greater thin
0. l:]2mg.ﬂrg’jﬂcm However, it shall nol be interpreted as the Cri V) concentration in the coating layer of the sample and should not be used @ a
method detection limil for this qualitative test,
B &6 e e e R AR o D SR P R, A R A AP R R T T I mgtkg, DRI AR
TR IS 1 1 0 02mphegS0cm® s (AR S 0 PRAME G P i I e e s P i i e, LR iR i S
L
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VERITAS
A The results of tead, Cadmium, Meroury, PRE and PEDE of the wested lemis) meet the requirement of the BU directive 2002095FEC RaHS); and for
the metallic sample with corrosion proteetion coating, the exact hexavalent chromivm eoncentration of the surfice coating cansal be determined by
this qualitative test methad {see remark 2 ahead) direetly; so whether the wested itemiis) meet(s) 1he EU directive RoblS or not, further confirmation
and analysis should be done,
bk N R R U T e e 15 o B e BT 3 R R e e R G LR 0 B TR 8 O P [ AR A MR AT
AT REL R A P s A A R T ) Ra S, R A A4 BT
30 By Judgement of ihe BEoropean Court exem ption on DecaBOE (20057 L3EC) will be anmaled by July 150 2008,
PARRCLS 4 2005/TVTVEC, 200855 7 00 1 B 1A REA 3 .
.

The resull relules aly to the tested ittem, The repart shall nod be reproduced except Full without the written approval of the tsing

laboratory, Parameters which are not coverad by the lab’s westing scope ane subcontracted 1o laboratorics with government spproval
The acereditation relates W competences given n the acercditation cerificate.
||.
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ANMMNEX

List of Exempled Specific Applications in RoHS Dircctive {The list will be updated secordingly it BC updates it 8080 Rob 3755 G i Gl e

B I R e N TR S ]

1 Mercury in compact uowseent lamps nol exceeding 5 my per lamp.

2. Merury in straight Quoreseent lamps for gencral parposss not exeeeding:

- halophosphate 10 mg
- Iriphosphate with normal lifetime 5 mg
- iriphosphate with long lifetime & mg.

3 Merury in strught Muonseent lamps for special purmposes,

4. Mereury in other lamps not specifically mentioned in this Annex

5 Lead in glass of cathode ray wbes, electronic components and Auorcseent tibes,

6. Lead as an slloying element in steel eontaining up 1o 0,35 % lead by weight, aluminiom containing up te 04 % lead by weight and as a copper

alloy containing up 1o 4 % lead by weight

W -Lead in high melting temperature type solders (e, lead-based allovs containing 85 %% by weighl or more lend),

-Lead in soldes for servers, storage and storage array systems, network infrastrocture equipment for switching, signalling, wamsmission ms well s
nelwork management for welecommunications,
-Laad in electronic coramic pans (e g. piesselectronic devices). o [R3]
& Cadmiwm and its compounds in electrical contaets and eadmivm plating except for appications bamned under Direclive 913 381EC mmending
Dircetive 7o/ Ta%ERC rdmting 1o restrictions on the marketing and use of certain dangerous substances and proparations, A[R3)
S Hexavalent cheomium as an anti-corrosion of the carbon steel cooling system in absorption refigoratons.
Ok, Lead in lead-bronee bearing shdls and bushes, - [A2]
100 Within the procedure rdermad toin Anticle 7(2), the Commission shall evalume the applications tfor
- Doea BIDE,
= Mercury in straight Ouorescent lamps for special purposes,
- Lead in solders for servers, storage and storage array systems, network infrastrocure equipment lor switching, signaling, transmission as well as
nebwork manggement for telecommunications (with o view to seling o specific time lmit for this eceomprion), ad
- Light bulbs, a8 a matter of priority in orde 1o cstablish as soon a8 possible whether these items are o be amended wecordingly

I Lead uzed in compliant pin connector systens, | (A%

12, Lead as o coating material forthe themmal conduction module ering 4[A3]

13, Lead and cadmiwm in optical and Oller glass. A[A3]

T4 Lead in solders consisting of monz than two elements for he eonnection between the ping and the package of microprocessors wath o lead content
ol maore than 80 % wwd less than 85 % by weight, 4[A3]

L5 Lead in solders to completea viable elecirical connection between semiconductar die and carrier within integrated cireun Flip Chap
packapes. A[A3]

b Lead in lincar incandescent lamps with silicate coated fubes, =4[ Ad)

17, Lend habide as vacdiam sgent in Thigh Intensity Dischorpe (HUD) lamps wsed for professional reprography applications, A [Ad4]

14, Lead as activator in the flusracent powder (1 % lead by weight or lessh ol disclorpe lanps when used as san lanning lamps contaimng
plinsphors sech as BSP (BaSi205: Ph) az well a5 when used as specidity lamps for diago-printing reprography, lithography, imscet taps,
hotoehemical and curing processes containing phosphors such as SME ((5r, By MpSi20T P, [ Ad)

1% Lead with Ph3iSn-Hg and PbInSn-Hg in specilic compositions as man smalgam and with PbSn-Hg as suxiliary amalgam in very compact
Energy Saving Lamps (ESL). d[A4]

20, Lead oxide in glass wsed For bondivg, fromt amd rear substrates of Mat Nuorescent lamps wsed for Liguid Crystal Displays (LC1D) [ AqH

21, Lead and codmium in printing inks for the application of enamels on horsilicate plass, |4[AG]

22 Lead as impurity in RIG {rare earth ivon garnet) Faradoy rotators used Toe bre oplic communications systems. < [AG)

23 Lead in Nmishes of fine pitch components aher than conmectors with a pitch of 0065 mm or less with MiFe bead frames and Tead in finishes of fing
piteh components other than connectos with a pitch of (65 mim or less with copper lead frames, [ AG]

24 Lead in solders for the soldeing to machined through hole discoidal and planas array ceramic multilayer capacitoes, A[AG]

25 Lead ostice i plasma display pancls { PO and surlaee conduction electron emitter displays (SED vsed i structural elements, notabby m the
front ol rear glass dielectric layer, the bus electrode, the black stripe, the sddress electrode, the barrier ribs, the seal dric and fit ning as well a5 in
print pastes. [ Ab)]

20, Lead oxide in the glass eveelepe of Black Light Blue (BLEB) lamps. d[A6]

27 Lead alloys as selder for transdecers usod in high-povwercd (designated to operate for several hours af acoustic power levelsof 125 06 SPL and
above) loudspeakers, ]A6]

28 Hexwvalent chromium in corrosion preventive coatings of unpainted metal sheetings and fastencrs vsed for corrosion proteetion and
Electromagnetie Interterence Shielding in equipment Gilling wnder category three of Directive 200296/EC (1 and telecommunications
couipment). Exemption ganted until 1 July 2007, A[AT7] (Over now )

29 Lead bound in crystal glass as delined in Annex H{Categories 1, 2, 3 and 4) of Council Dircctive 69495 EEC, d[AS)]

For the purposes of Article 301 )&, a maximum concentration value of (0,1 % by weight in homegencows materials for
Tead, mercury, hexavalent chromium, pelybromnated biphenyl {PBE) and polybrominated diphenyl ethers (PRI and of
L0 %0 by weight in homogeneonus materials for cadmiom shall be wolerated, A]AL

30, Cadmvivem alloys oz electrical/mechanical selder joints w electrical conductors lecated directly onothe voice coil i transducers vsed im high-
powvered loudspeakers wath sound pressure levels of 1040 dB (A) and maore,

31 Lead in soldering matenials womereary Tree Mal Muorescent lamps (wdich ez, are used Toe liguid coystal displays, design or mdustoal ghtng ).

32 Lead oxide in seal it used G making wandow assemblies for Argon and Krepton laser tibes,

Mate
Sentenees within B 4 are the amendiments
A= Added by R= Replocement specified in

1= 20050 | BEC 2= 200571 VEC 3= 2N5TATEC A= 20063 1S S=2000/6HYEC
G=200090EC  7=2000/6920/EC
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Test Procedures Flow Chart for the determination of RoHS(total heavy metals, Hexavalent Chromium and
flame retardants)

Sample Hexavalent Chromium
FE b ¢ ] At T
Flame retardant l Heavy metal Metal and metal Polymer and electronics
(9L ) = g R T with coating ) YR e T R
__ | Grindintg- | " kAT R IR
fine pieces
BF A l v
BE TR T Extraction the sample
Handling sample with alkaline solution
Surface TRtk ) A I
VeI RS
Soxhlet Extraction Totally Digestion by ¢
Ll Microwave /hat plate i Filter and fixed in
technique volumetric flask
FRG R BTy e 4 Drop prepared LA
iH B color-appear * ==
solution
l i ImSC G B 0 Adjust PH value and
D color developed
Clean up & Pre- Filtration i PH /G (7,
concentration ks
SR RIS { i ¢
Positive Negative WiV analyEl
Bl i i
GOMS analvar Scratch sample surface and
GOMS 21 sl pe s LG o U
A O (A LBEN TR AERE 1 P

1 &3 }

Positive Unable to make a Magative
ICP-OES/AAS/AAS- FItE || judgment ANk HE 5 B
VGA analysis v
ICP-OES/AASIAAS- = ;
VGA M7 Boailing water_l».?_xtrachon
Tl A A I

v

Color development / compare
with the standard solution

LT ENESE v [ 5 [ o

v v

Paositive Megative
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